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Fig.1.12 Pore structure of CD-MOF [1.36]
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ɼਥ࢐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੣ɾ;b3HUW352ɾતݱʁ&X.ત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झʓ͹ԚΝ༽͏ͪ &'02)͹߻੔
͞ΗΉͲͶๅࠄ͠Ηͱ͏Ζ &'02)߻੔͹୉෨෾Ͷͺɼਭ࢐ԿΩϨΤϞਭ༻ӹ͗༽͏Δ
Ηͱ͏Ζɽ͞͞Ͳͺɼ1D2+Ώ 5E2+Ν༽͏ͪ৖߻͹݃ধ੓Ν௒΄ɼ͠ΔͶԚԿΩϨΤϞ
Ώά࢐ΩϨΤϞ͵ʹ͹ΩϨΤϞԚΝ༽͏ͱ &'02) ͹߻੔Νߨͮͪɽ)LJ ͹߻੔ηΫ
ʖϞॊ͏1D2+Ͳ &'02)Ν߻੔ͪ͢৖߻΍݃ধ͗ੵड़ͪ͢ɽ͢ ͖͢͵͗Δɼ)LJͶ
༹ࣖͤͶ &'02)ݽ༙͹ ;5'ϒʖέͺಚΔΗͥɼΠϠϩϓΟηߑଆͲ͍Ζ͞ͳ͗ߡ͓Δ
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.&O Ν༽͏ͱ߻੔ͪ͢ݬྋਭ༻ӹ͹ S+ Ν଎ఈͪ͢ͳ͞ΘɼS+ ͺ  Ͳ஦੓Ͳ͍Εɼ
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ͺ PJͲ͍Εɼ&'02)+&22.͹ %(7ർන໚੷ͺ PJͳ͵Εɼॊཔ͹
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ͺ S+Ґ৏͹༻ӹ஦Ͳ &'02)͗ੵड़ͤΖ͗ɼS+ ҐԾͲͺ݃ধ੔ௗ͢͵͏͞ͳ
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&'02)಼͹J&' ͳ )$ ͗ใંࡪରΝܙ੔͢ͱΖ͖֮೟ͤΖͪΌ '6&଎ఈΝߨͮͪɽ
)LJͶ'6&଎ఈ͹݃ՎΝࣖͤɽ)$&'02))$J&' ͕Γ;)$&'02))$J
&' ڠͶ )$͹݃ধ༧մͶΓΖٷ೦ϒʖέˈʛˈ֮͗೟͠Η͵͖ͮͪ͞ͳ͖Δ
͞ΗΔ͹݃ধͲͺ )$͗ &'02)಼Ͷใં͠Η͵͗Δ݃ধԿͪ͢͞ͳ͗ࣖࠨ͠ΗΖɽ


)LJ֦ )$&'02)͹ '6&଎ఈ݃Վ

&'02) ΃͹ )$ ͹಍೘ྖΝ݀ఈͤΖͪΌɼ)$J&' ใંࡪରɼ)$&'02))$J
&' ͕Γ; )$&'02))$J&' ̒Ν΢Ψϱި׷ਭͶ༻մͦͪ͠༻ӹͶͯ͏ͱ )$
͹ٷफഀௗͲ͍Ζ QP ͲٷफηϘέφϩ଎ఈΝߨͮͪɽͨ͹݃ՎΝݫͶܯࢋͪ͢ &'


02)஦͹J&'ͶଲͤΖ )$಍೘ིΝ )LJͶࣖͤɽ߻੔ͪ͢ )$J&'ใંࡪରฆ຦஦
͹ ˍ͗ใંࡪରͲ͍ΕɼˍͺϓϨʖ͹J&'Ͳ͍ͮͪɽΉͪɼ)$&'02))$J&'
 Ͳͺɼ&'02) Νߑ੔ͤΖસͱ͹J&' ͹෾ࢢ਼Ͷଲ͢ͱ ˍ͹ )$ ͗಍೘͠Ηͱ͕
Εɼ)$&'02))$J&' Ͳͺɼˍ͹ )$͗಍೘͠Ηͱ͏ͪɽ͞͹݃ՎΓΕɼ)$
ͺ૆ਭ੓ψόۯؔͶ༑઎దͶ಍೘͠Ηɼͨ͹ޛɼ਎ਭ੓ψόۯؔͶ΍ )$͗಍೘͠Ηͪɽ͞
͹͞ͳ͖Δ )$&'02) ͹߻੔Ͳͺ )$ ͳJ&' ͗ใંࡪରΝܙ੔ͪ͢য়ସͲ݃ধԿ͗਒
΋ͳڠͶϓϨʖ͹ )$͗਎ਭ੓ψόۯؔͶ΍खΕࠒΉΗͱ͏Ζ͞ͳ͗ࣖࠨ͠Ηͪɽ


)LJ֦ )$&'02)஦Ͷ͕͜Ζ )$͹಍೘ི

 


݃ݶ
&'02)ͺରৼཱི๏ߑଆΝ࣍ͯ݃ধͲ͍Εɼݺ͹
J&'ͶΩϨΤϞ΢Ψϱ͗ഓҒͤΖ͞ͳͲɼཱི ๏ରয়͹
J&'ϤωρφΝܙ੔͢ɼͨ ͹஦ԟ෨Ͷ௜ܚ༁ QP
͹ۯؔ͗ܙ੔͠ΗΖɽຌݜڂͲ߻੔ͪ͢ &'02) ݃
ধͺɼ%(7ർන໚੷஍͗༁ PJͳ߶͏஍Νࣖͤɽ
)$Ν &'02)͹ݬྋ༻ӹͶశՅ͢ͱ͕͚ͳ )$Ν಼
ใͪ͢ &'02)͗ੵड़ͪ͢ɽΉͪɼ߻੔ͪ͢ )$&'
02))$J&'  ͕Γ; )$&'02))$J&'
 ͺ ;5' ଎ఈ݃ՎΓΕɼ&'02) ͹յ઄Ϗνʖϱ
ͳҲ஗͢ɼ&'02) ݃ধͳ͵ͮͱ͏Ζ͞ͳΝ֮೟͢
ͪɽҲ๏Ͳɼ)$J&' Ͳ߻੔ͪ͢ &'02)ͺJ
&'͗޴͖͏߻ͮͱߑ੔͠Ηͪοϡϋϩܗ݃ধͲ͍ͮ
ͪɽ͞Ηͺɼ)$͹శՅྖΝଁΏͤ͞ͳͲɼ&'02)͹݃ধԿΓΕ΍ )$ͳJ&'͗ ͹
ใંࡪର͗༑઎దͶܙ੔ͤΖͪΌͶοϡϋϩܗ͹ॄ੷ର͗ੵड़ͪ͢ͳߡ͓ΔΗΖɽ)$Ν಼
ใͪ͢ )$&'02)ࡪରͺԭ৯ݽରͳ͵Εɼഀௗ QP͹ܮޭݨඏںͲ؏ࡱͪ͢ͳ͞Θ
)LJͶࣖͤΓ͑͵ܮޭ੓Νࣖͪ͢ɽ೦॑ྖ෾ੵ͹݃Վɼࡪର஦͹ )$͹෾մԻౕͺใં
ԿͶΓΕɼ)$ࣙର͗҈ఈԿͤΖ͞ͳͲ৏তͪ͢ɽΉͪɼ'6&଎ఈ͹݃Վ͖Δ )$&'02
Ͷ )$ ͹݃ধ༧մϒʖέͶΓΖಝ௅ద͵ٷ೦ϒʖέ֮͗೟͠Η͵͖ͮͪ͞ͳ͖ΔJ&' ͳ
)$͹ใંࡪର͗ܙ੔ͪ͢͞ͳ͗ࣖ͠Ηͪɽࡋ޺෾ා଎ఈ͹݃ՎΓΕɼ)$&'02))$J
&' ɼ )$&'02))$J&' ͹ %(7ർන໚੷ͺ PJɼ PJͲ͍
Εɼ)$ ͹࢕ࠒΊྖ͗ଡ͚͵ΖͶͯΗͱ )$&'02) ͹ %(7 ർන໚੷஍ͺݰঙͪ͢ɽ
)$&'02)஦Ͷ಍೘͠Ηͪ )$͹Ϡϩ਼Ν݀ఈͤΖͪΌɼ)$&'02)ΝਭͶ༻մ͢ͱ
)$ ͹ٷफηϘέφϩΝ଎ఈͪ͢ɽͨ͹݃Վɼݬྋ༻ӹ஦͹ )$ ೳౕ͗߶͏Άʹ )$&'
02)஦͹ )$͗ଡ͚಍೘͠Ηͱ͕Εɼ&'02)݃ধ಼ͶͺJ&'͹ϠϩྖΓΕ΍ଡ͏ )$
͗ଚࡑͪ͢ɽ͞͹݃ՎΓΕɼਭ༻੓Ͳ͍Ζ )$ͺ &'02)͹௜ܚ༁ QP͹਎ਭ੓͹ۯ
ؔͶ΍खΕࠒΉΗͱ͏Ζ͞ͳ͗ࣖࠨ͠Ηͪɽฆ຦ܮޭηϘέφϩ଎ఈ͹݃ՎΓΕɼ)$&'
02))$J&' ͕Γ; )$&'02))$J&' ͺ )$ୱରΓΕ΍ک͏ܮޭ੓Νࣖ͢
ͪ͗ɼ)$͹಍೘ྖ͗ଡ͏ )$&'02))$J&' ͺ )$&'02))$J&' ΓΕ
΍ܮޭکౕ͗ఁԾͪ͢ɽ͞Ηͺ )$&'02)಼΃खΕࠒΉΗͪ )$ྖ͗ଡ͏ͪΌͶྯًޭ
͹ٷफͶΓΖೳౕভޭً͗ͮͪͪ͞Όͳߡ͓ΔΗɼ&'02)಼͹ )$ใંྖͶΓΕܮޭΝ
੏ޜͤΖ͞ͳ͗Ͳͪ͘ɽ 
)LJ&'02)ͳ )$&'02)͹
༹ࢢͳ )$&'02)͹ܮޭݨඏںࣺਇ


ࢂߡชݛ
>@ --*DVVHQVPLWK+)XUXNDZD5$6PDOGRQH56)RUJDQ<<%RWURV20<DJKL
DQG - ) 6WRGGDUW n6WURQJ DQG 5HYHUVLEOH %LQGLQJ RI &DUERQ'LR[LGH LQ D *UHHQ
0HWDO2UJDQLF)UDPHZRUN|-$P&KHP6RF

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
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

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
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
୊ হ
&'02)஦Ͳ͹ϓϩΨϪι΢ϱͳ
ϫʖξϝϱ %͹ܮޭಝ੓

 


୊  হεέϫυΫηφϨϱܧۜ଒༙ؽߑଆର஦͹ϓϩΨϪι΢ϱͳϫʖξϝϱ % ͹ܮޭಝ
੓

ॻݶ
εέϫυΫηφϨϱܧۜ଒༙ؽߑଆରʤ&'02)ʥͺɼJ εέϫυΫηφϨϱʤJ&'ʥ
ͳΠϩΩϨۜ଒Ԛͳ͹ࡪܙ੔ͶΓΕਫ਼੔ͤΖଡ޺࣯༙ؽ݃ধͲ͍ΕɼJ&'ͳ .2+͹ਭ༻
ӹ΃͹ϟνόʖϩৢـ֨ࢆͶΓΕ৙ԻͲ݃ধԿͤΖɽ&'02)݃ধͺ ෾ࢢ͹J&' ͖Δ
͵ΖخຌϤωρφJ&'͗ରৼཱི๏ߑଆΝͳͮͱ͕Ε>@>@ɾͨ ͹߁͏ർන໚੷͖Δٷ஥
ࡐʤ:XHWDO+DUWOLHEHWDOʥ>@ΏχϧρήΫϡϨΠʖ΃͹Ԣ༽͗غଶ͠Η
ͱ͏Ζɽ͞ΗΉͲͶ &'02)݃ধ಼Ͳيۜ଒ψόཽࢢΝੵड़ͦ͠Ζݜڂ >@Ώ݃ধԿͳಋ
࣎Ͷ෾ࢢΝใંͤΖघ๑Ͳؽ೵੓෾ࢢΝखΕࠒΞͫྭ>@͍͗Ζ͗ɼψό޺಼͹ݿཱི෾ࢢ͹
਼Ώͨ͹ഓ஖Ͷͯ͏ͱ৆ࡋͶݗ౾ͪ͢ݜڂͺΊΔΗ͵͏ɽسമ༻ӹ஦Ͳͺܮޭର͹ଡ͚ͺɾ
ݿཱིয়ସͳ͵Εک͏൅ޭΝࣖͤ͞ͳ͗Ͳ͘Ζ͗ɼೳ޲༻ӹ஦Ͳ෾ࢢ͗ڿॄͤΖͳ෨෾ద͍
Ζ͏ͺ׮સͶভޭͤΖɽ͞͹ްՎͺڿॄًҾভޭʤ$&4ʥͳ͢ͱஎΔΗͱ͏Ζ>@ɽͪ͗͢
ͮͱ &'02)݃ধ಼Ͷܮޭ෾ࢢΝݿཱི͢ͱखΕࠒ΋͞ͳ͗Ͳ͘Ηͻɼݽର஦Ͷ͕͏ͱ΍ک
͏൅ޭ͗غଶͲ͘ΖɽΉͪɼΦϋϩάʖ͗߶͏ܮޭ෾ࢢʤχψʖ෾ࢢʥͳχψʖ෾ࢢΓΕΦ
ϋϩάʖ͗ఁ͏ܮޭ෾ࢢʤΠέιϕνʖ෾ࢢʥͶ͕͏ͱχψʖ෾ࢢ͹ٷफηϘέφϩͳΠέ
ιϕνʖ෾ࢢ͹ܮޭηϘέφϩͶ॑͵Ε͍͗Εɼྈ෾ࢢ͗ψόΨʖξʖͲۛંͪ͢৖߻Ͷɾ
ޭٷफΝͪ͢χψʖ෾ࢢ͹ྯًΦϋϩάʖ͗૔ۅࢢ૔ۅࢢ૮ޕࡠ༽ͶΓΕΠέιϕνʖ෾
ࢢͶҢಊͤΖͳɼχψʖ෾ࢢ͹ܮޭکౕ͗ݰঙ͢ɼΠέιϕνʖ෾ࢢ͗ܮޭΝ൅ͤΖɽ͞ ͹
ݳেͺܮޭڠ໒ΦϋϩάʖҢಊʤ)5(7ʥͳ͢ͱஎΔΗͱ͏Ζ>@ɽͪ͗ͮ͢ͱɼ&'02)
݃ধ಼Ͷχψʖ͕Γ;Πέιϕνʖͳ͵Ζܮޭ෾ࢢΝखΕࠒΊɼ)5(7ݳেΝ؏ࡱͤΖ͞ͳ
͗Ͳ͘Ηͻ݃ধ಼͹෾ࢢ͹Ғ஖৚ๅΝಚΖ͞ͳ͗Ͳ͘Ζɽ
ຌݜڂͲͺ &'02) ݃ধͶखΕࠒ΋ܮޭ෾ࢢͳ͢ͱϓϩΨϪι΢ϱʤ)OXɾχψʖʥͳ
ϫʖξϝϱ %ʤ5K%ɾΠέιϕνʖʥΝ༽͏ɼ࢟ΌͶୱಢ͹෾ࢢΝखΕࠒΞͫ &'02)݃
ধʤ)OX&'02)͕Γ; 5K%&'02)ʥΝɼ࣏Ͷྈ෾ࢢΝखΕࠒΞͫ &'02)݃ধʤ)OX
5K%&'02)ʥΝ௒੣ͪ͢ɽ)LJͶ )OX͕Γ; 5K%͹෾ࢢߑଆΝࣖͤɽͨ͹ܮޭ෾ࢢ
ΝखΕࠒΞͫ &'02) ஦͹ܮޭ෾ࢢೳౕΝ݀ఈ͢ɼͨ͹ݽରয়ସͲ͹ܮޭکౕΝ଎ఈ͢ɼ
ܮޭکౕͶ͕Γ·ͤܮޭ෾ࢢೳౕ͹ӪڻΝ໎Δ͖Ͷͪ͢ɽ࣏Ͷ )OX ͳ 5K% Νχʖϕͪ͢
&'02) Ν߻੔͢ɼ)5(7 ݳেΝ؏ࡱ͢ɼ&'02) ಼͹ܮޭ෾ࢢ෾ࢆয়ସͶͯ͏ͱݗ౾
ͪ͢ɽ




)LJϓϩΨϪι΢ϱ͕Γ;ϫʖξϝϱ %͹෾ࢢߑଆ

ηϒϱے੏ଉ͕Γ;Ҳ॑ߴྯًয়ସ͹᫖ࣻࣨ׈ͳໃ᫖ࣻࣨ׈
خఊয়ସ͹Կ߻෼Ͷࢷ֐ޭ͍Ζ͏ͺՆࢻޭΝলࣻͤΖͳుࢢયҢً͗͞Ζ͗ɼ͞͹࣎͹
ుࢢયҢ઴͹ηϒϱଡౕ॑ͳుࢢયҢޛ͹ηϒϱଡౕ॑ͺಋͣͲ͵͜Ηͻ͵Δ͵͏ɽخຌ
దͶҲ॑ߴ͖ΔͺҲ॑ߴ΃ɼࢀ॑ߴ͖Δͺࢀ॑ߴ΃͹ుࢢયҢً͖͢͞Δ͵͏ηϒϱے੏
ଉͳ͠Ηͱ͏Ζ)LJɽηϒϱے੏ଉͺྯًয়ସ͖Δخఊয়ସͶ໯ΖࡏͶ΍౲ͱͺΉΕɼ
Ҳ॑ߴྯًয়ସ͖ΔҲ॑ߴخఊয়ସ΃໯Ζգఖͺηϒϱൕ఺Ν൒Κ͵͏ͪΌڒ༲ͳ͵Εη
ϞʖθͶً͞Ζɽޭ Ν๎ड़͢͵͗Δ໯ΖգఖΝ᫖ࣻࣨ׈ͳݼ;ɾ೦Ν๎ड़͢͵͗Δ໯Ζգఖ
Νໃ᫖ࣻࣨ׈ͳݼ΁ɽͨ ͹ࡏɼҲ॑ߴྯًয়ସ͖ΔҲ॑ߴخఊয়ସ΃͹᫖ࣻࣨ׈Νܮޭͳݼ
΁)LJɽ


)LJηϒϱے੏ଉ



)LJҲ॑ߴྯًয়ସ͹᫖ࣻࣨ׈ͳໃ᫖ࣻࣨ׈ 

ϓΥϩηνʖڠ໒ΦϋϩάʖҢಊ)5(7
ྯًΦϋϩάʖΝ༫͓Ζଈ͹෾ࢢͳ͢ͱχψʖ෾ࢢͳྯًΦϋϩάʖΝण͜खΖଈ͹෾
ࢢͳ͢ͱΠέιϕνʖ෾ࢢ͗ڠଚͤΖ৖߻Ͷͯ͏ͱफ़΄Ζɽ)5(7 ͳͺ )OXRUHVFHQFH
5HVRQDQFH(QHUJ\7UDQVIHU͹ྲྀসͲ͍ΕɼϓΥϩηνʖڠ໒ΦϋϩάʖҢಊͳݼͻΗΖΦ
ϋϩάʖ͹ҢಊݳেͲ͍Ζɽ
ຌ࿨ชͲͺϓΥϩηνʖؽߑͶͯ͏ͱઈ໎ͤΖɽϓΥϩηνʖؽߑͳͺ૔ۅࢢʘ૔ۅࢢ
ؽߑͳ΍ݼͻΗΖɽྯًয়ସ͹χψʖ෾ࢢ͹ۛ๥ͶΠέιϕνʖ෾ࢢ͗ଚࡑͤΖয়ସͲͺɼ
χψʖ෾ࢢ͹൅ޭً͗͞Δ͵͏͑ͬͶɼͨ͹ྯًΦϋϩάʖ͗Πέιϕνʖ෾ࢢͶҢಊ͢ɼ
Πέιϕνʖ෾ࢢΝྯًͤΖݳেΝϓΥϩηνʖؽߑͳݼ΁ɽ)5(7ͺɼ͞ ͹ϓΥϩηνʖ
ؽߑͶخͰ͚ΦϋϩάʖҢಊݳেͲ͍Ζɽ)5(7ݳেͺχψʖʀΠέιϕνʖؖܐͶ͍Ζ 
ͯ͹ܮޭ෾ࢢؔ͹ړ཯͗ൔܚ ʛQP͹൥ҕ಼ͶଚࡑͤΖ͞ͳͲ൅ݳ͢ɼͨ͹ഓ޴Ώړ཯
Ͷଲ͢ͱܮޭڏಊ͗ෆ״ͶรԿͤΖͪΌɼ෾ࢢ͹ಊ͘ΏൕԢΝӸෆͶଌ͓Ζ͞ͳ͗Ͳ͘Ζ
ʰψόΨʖξʖ͹ఈو ͳʱ͢ͱ༹ʓ͵෾໼ͲԢ༽͠Ηͱ͏Ζɽ)5(7͗൅ݳͤΖࡏͶͺ͏͚
͖ͯ͹ড়݇͗චགྷͲ͍ΕɼҐԾͶ )5(7͹൅ݳͶ෈Նܿ͵ড়݇Νࣖͤɽ

ձχψʖ෾ࢢ͹ྯًয়ସ͗Πέιϕνʖ෾ࢢ͹ྯًয়ସΓΕ΍ΦϋϩάʖదͶ߶͏৖߻
)LJ ͶϓΥϩηνʖؽߑͶخͰ͚ΦϋϩάʖҢಊݳে͹ໝࣞਦΝࣖͤɽྯًয়ସ͹χ
ψʖ෾ࢢ͖ΔΠέιϕνʖ෾ࢢͶΦϋϩάʖҢಊً͗͞Εɼχψʖ෾ࢢͺخఊয়ସͶ໯Ζ
Ҳ๏ͲɼΠέιϕνʖ෾ࢢͺɼΦϋϩάʖΝण͜ͱྯًয়ସͳ͵Ζɽ͞ ͹ͳ͘χψʖ෾ࢢ͹
ྯًয়ସ͹๏͗Πέιϕνʖ෾ࢢ͹ྯًয়ସΓΕ΍ΦϋϩάʖదͶ߶͚͵͜Ηͻɼχψʖ
෾ࢢ͖ΔΠέιϕνʖ෾ࢢ΃͹ΦϋϩάʖҢಊͺً͞Δ͵͏ɽ




)LJϓΥϩηνʖؽߑͶخͰ͚ΦϋϩάʖҢಊݳে

ղχψʖ෾ࢢ͹ܮޭηϘέφϩͳɼΠέιϕνʖ෾ࢢ͹ٷफηϘέφϩ͗॑͵Ε߻͑৖߻
)5(7ͺχψʖ෾ࢢ͹ྯًΦϋϩάʖ͗ܮޭΏ೦ͳ͢ͱভඇ͠Ηͱ͢Ή͑઴ͶɼΠέιϕ
νʖ෾ࢢΝྯًͦ͠ΖݳেͲ͍Ζɽͨ͹ͪΌɼ)LJ ͶࣖͤΓ͑Ͷχψʖ෾ࢢ͹ܮޭηϘ
έφϩͳɼΠέιϕνʖ෾ࢢ͹ٷफηϘέφϩͶ॑͵Ζ͞ͳͲɼχψʖ෾ࢢ͖ΔΠέιϕν
ʖ෾ࢢ΃͹Φϋϩάʖ͹ण͜ోི֮͗͢߶͚͵Εɼ)(57͗൅ݳͤΖɽ


)LJχψʖ෾ࢢ͹൅ޭηϘέφϩͳΠέιϕνʖ෾ࢢ͹ٷफηϘέφϩ͹॑͵Ε

ճܮޭ෾ࢢؔ͹ړ཯͗ QPҐԾ͹൥ҕͶۛͰ͏ͱ͏Ζ৖߻
)5(7ͺχψʖͳΠέιϕνʖͳݼͻΗΖ झྪ͹ܮޭ෼࣯͗ fQPҐ಼ͶۛͰ͚ͳɼ
χψʖ͗൅ͪ͢ΦϋϩάʖΝΠέιϕνʖ͗ٷफͤΖ)LJɽ)5(7͹ݗड़ͺ௪৙χψʖ


͹ྯًഀௗΝলࣻ͢ɼχψʖ͍Ζ͏ͺΠέιϕνʖ͹ܮޭکౕΝ଎ఈͤΖɽχψʖ͹ܮޭک
ౕΝ଎ఈͤΖ৖߻ͺɼྈ෾ࢢ͹ړ཯͗ۛ͏Άʹ)ØUVWHU ൔܚΠέιϕνʖͶޭ͗ٷफ͠Η
ΖͪΌχψʖ͹ܮޭکౕͺఁ͚͵ΕɼٱͶړ཯͗཯ΗΖͳܮޭکౕ͗߶͚͵ΖɽҲ๏ɼΠέ
ιϕνʖ͹ܮޭکౕΝ଎ఈͤΖ৖߻ͺͨ͹ٱͲɼړ཯͗ۛ͏Άʹܮޭکౕ͗ک͚͵Εɼ཯Η
Ζͳکౕ͗ఁ͚͵Ζɽ


)LJ)5(7͹൅ݳͶචགྷ͵ܮޭ෾ࢢؔړ཯

ࣰݩ
࢘༽ࢾ༂
ਭ࢐ԿΩϨΤϞɼϟνόʖϩ௔୦ਭɼζέϫϫϟνϱɼϓϩΨϪι
΢ϱ͕Γ;हԿΩϨΤϞͺ࿪ޭ९༂޽ۂה੣ΝɼJεέϫυΫηφϨϱ
ˍͺ౨ښԿ੔޽ۂה੣Νɼϫʖξϝϱ %ͺ 6LJPD$OGULFK ੣Ν༽͏ͪɽ͞Η
Δ͹ࢾ༂ٶ;༻ഖͺࢤ൤඾Νͨ͹ΉΉ࢘༽ͪ͢ɽ

&'02)͹߻੔๏๑
J&'ʤPJPPROʥΝ .2+ਭ༻ӹʤPPRO/P/ʥͶ༻մ͢ɼεϨϱ
ζϓΡϩνʖʤ޺ܚʁИPʥΝ༽͏ͱΘգ͢ɼϛϨϕϫϒϪϱ੣ԗ௞؇Ͷ஭͏ͫɽϟν
όʖϩ P/ Ν೘ΗͪືถΪϧη༲حͶ͞ΗΔ͹ࢾݩ؇Ν೘Ηͱɼ࣪ԻͲ  ೖؔ੫஖͢
ͪɽϟνόʖϩৢـ͗༻մͤΖ͞ͳͲɼԚϑ੣ࢾݩ؇ป͹஦ԟͶໃ৯͹݃ধ͗ੵड़ͪ͢ɽ
&'02)݃ধͺϟνόʖϩͲ܃Εศ͢જ৞ͪ͢ޛɼζέϫϫϟνϱ஦Ͷฯଚͪ͢ɽ

ಋ࣎ใં݃ধԿ๑ͶΓΖ )OX&'02)͕Γ; 5K%&'02)͹߻੔
J&'ʤPJPPROʥ͕ Γ; )OXɼ5K%͍Ζ͏ͺྈ෾ࢢΝ .2+ਭ༻ӹʤPPRO/
P/ʥՅ͓ͱͶ༻մ͢ɼεϨϱζϓΡϩνʖʤ޺ܚʁИPʥΝ༽͏ͱΘգͪ͢༻ӹΝ
ϛϨϕϫϒϪϱԗ௞؇Ͷ஭͏ͫɽܮޭ෾ࢢͺݬྋ༻ӹ஦͹ೳౕ͗ ɼ ɼ
͕Γ; PPRO/ͳ͵ΖΓ͑ͶశՅͪ͢ɽϟνόʖϩ P/Ν೘ΗͪືถΪϧη༲ح


Ͷ͞ΗΔ͹ࢾݩ؇Ν೘Ηͱɼ࣪ԻͲ  ೖؔ੫஖ͪ͢ɽϟνόʖϩৢـ͗༻մͤΖ͞ͳͲɼ
ԗ௞؇ป໚Ͷ݃ধ͗ੵड़ͪ͢ɽಚΔΗͪ݃ধΝյफ͢ɼϟνόʖϩͲ܃Εศ͢જ৞ͪ͢ޛɼ
ζέϫϫϟνϱ஦Ͷ ೖؔਃ௰ͦͪ͠ɽ࠹ޛͶɼ݃ধΝݰѻף૫ͪ͢ɽ)OXΝశՅ͢ͱಚΔ
Ηͪ݃ধΝ )OX&'02)ɼϫʖξϝϱ % ΝశՅ͢ͱಚΔΗͪ݃ধΝ 5K%&'02) ͕Γ
;ͨΗͩΗ͹ܮޭ৯ોΝశՅ͢ͱࡠ੣ͪ݃͢ধΝ )OX5K%&'02) ͳͪ͢ɽ)OX&'
02)͕Γ; 5K%&'02)͹݃ধԿͶ͕͜ΖफིͺҐԾ͹ࣞͲ಍ड़ͪ͢ɽ

݃ধ͹फི (%) ʻ (݃ধ͹յफྖ / J-CDɼKOH ͕Γ;ܮޭ৯ો͹࢕ࠒΊྖ)ʹ100

ܮޭ৯ો෵߻ܗ &'02)͹ΫϡϧένϨκʖεϥϱ
&'02)͹න໚ܙସ͹؏ࡱٶ;ݫો෾ੵͶͺૺࠬܗుࢢݨඏں6(0(';ΫʖΦϱη
Ν༽͏ͪɽฆ຦ ;તյ઄଎ఈʤ3$1DO\WLFDOऀ੣ɾ;b3HUW352ɾતݱʁ&X.તʥͶ
ΓΕ֦ &'02) ฆ຦͹ߑଆΝ݀ఈͪ͢ɽ&'02) ͹ %(7 ർන໚੷ٶ;ฑۋࡋ޺ܚͺસ
ࣙಊࡋ޺ܚʀർන໚੷଎ఈૹ஖7ULVWDUౣ௣੣ࡠॶͲ଎ఈͪ͢ɽ&'02) ஦͹ )OX
ٶ; 5K%͹಍೘ྖ͹݀ఈͶͺɼࢷ֐Նࢻٷޭޭౕܯʤ+ೖຌ෾ޭʥΝ༽͏ͪɽ)OX&'
02)ɼ5K%&'02)͕Γ; )OX5K%&'02)Ν S+؉ু༻ӹͲ͍ΖɼΆ͑࢐Ԛ S+ඬ
६ӹS+P/Ͷ༻մ͢ɼͨ͹ਭ༻ӹ͹ٷफηϘέφϩ͹ٷޭౕ͖Δܮޭ৯ો͹؜
ི༙Ν݀ఈͪ͢ɽܮޭ੓ &'02) ͹ܮޭηϘέφϩͺɼ෾ޭܮޭޭౕܯʤ/6
3HUNLQ(OPHUʥͲ଎ఈͪ͢ɽ଎ఈγϱϕϩͺɼܮޭ੓ &'02) ݃ধΝ .%U ฆ຦Ͳسए͢ɼ
)OX&'02)͹ೳౕΝ ZWɾ5K%&'02)͹ೳౕΝ ZWͳ͵ΖΓ͑Ͷ௒੣ͪ͢
ฆ຦Ν࢘༽ͪ͢ɽ

ࣰݩ݃Վ
)OX&'02)͕Γ; 5K%&'02)͹फི
)OX&'02) ͕Γ; 5K%&'02) ͹फིΝ )LJ ͶࣖͤɽಚΔΗͪ )OX&'02)
͕Γ; 5K%&'02) ͹फིͺɼܮޭ৯ો͹࢕ࠒΊྖ͗ঙ͵͚͵ΖͶͯΗͱଁՅͪ͢ɽܮ
ޭ৯ોೳౕ͗ PPRO/Ͳͺɼ)OX&'02)͹फི͗༁ ˍɼ5K%&'02)͹फི
͗༁ ˍͳ͵ͮͪɽ͞ Ηͺɼ߶ೳౕҮͲͺܮޭ৯ો͗ճ߻͢ɼ&'02)͹݃ধ੔ௗ͗૏֒
͠Ηͪ͞ͳ͗ݬҾͳߡ͓ΔΗΖɽҲ๏Ͳɼܮޭ৯ોೳౕ͗ PPRO/͹৖߻Ͳͺɼफ
ི͗ڠͶ ˍҐ৏Ͳ͍ΕɼҲൢద͵ &'02)͹फིΓΕ΍༁ ˍଁՅͪ͢ɽ͞͹݃ՎΓ
Εɼ͖Δ PPRO/͹ܮޭ৯ોೳౕ྘ҮͲͺ &'02)͹ψόۯؔͶܮޭ৯ો
͗ްིదͶ಍೘Ͳͪ͘ɽ




)LJܮޭ৯ો &'02)͹फི


ܮޭ৯ો෵߻ &'02)͹ ;5'
;5'଎ఈ͖ΔಚΔΗͪࢾྋ͹ߑଆ඲ՃΝߨͮͪͳ͞Θ )LJͶ༹ࣖͤͶ )OX&'02)
͕Γ; 5K%&'02) ͺʹͬΔ΍ &'02) ͳಋͣ݃ধߑଆΝܙ੔͢ͱ͏ͪɽΉͪɼյ઄
ϒʖέ͹ ˅෉ۛ͹ϒʖέͶεϥϩξʖϒʖέ͗؏଎͠Ηͪɽ͞Ηͺɼ&'02) ͹>
@໚͹ݬࢢഓ྽͗ &'02)͹ψό޺஦Ͷ )OXΏ 5K%͗಍೘͠Ηͪ͞ͳͲ݃ধֶؔ͗߁͗
Εɼϒʖέ͗ఁֱଈͶεϓφͪ͢ͳߡ͓ΔΗΖɽ




)LJܮޭ੓ &'02)͹ ;5'

89লࣻԾͲ͹ܮޭ৯ો෵߻ &'02)͹൅ޭয়ସ
)OX&'02)͕Γ; 5K%&'02)Ͷഀௗ QP͹ࢷ֐તΝলࣻͪ͢ͳ͞Θɼܮޭ
৯ો༟པ͹ܮޭ͗؏ࡱ͠Ηͪɽ)LJͶࣖͤΓ͑Ͷɼ)OX&'02)͖Δͺԭ৯൅ޭɼ
5K%&'02)͖Δͺ੼৯൅ޭ͗؏ࡱ͠Ηͪɽܮޭ৯ો͹࢕ࠒΊྖ͗ঙ͵͏ &'02)݃
ধΆʹک͏ܮޭ͗؏ࡱ͠Ηͪɽ͞Ηͺɼܮޭ৯ો͗ &'02)݃ধ಼Ͷ߶ືౕͶ಍೘͠Η
ΖͪΌɼ͖͓ͮͱྯًޭ͗݃ধ಼෨ΉͲ౺ୣͦͥɼΉͪܮޭ͹࠸ٷफً͗ͮͪ͞͞ͳ͗ݬ
Ҿͳߡ͓ΔΗΖɽ


)LJࢷ֐તQPΝলࣻޛ͹ )OX&'02)ɼ5K%&'02)͹༹ࢢ
γϱϕϩ͖ࠪΔ PPRO/


&'02)Ͷ಍೘͠Ηͪܮޭ৯ો͹ఈྖ
ܮޭ੓ &'02) ͹ਭ༻ӹ͹ٷफηϘέφϩ͖Δɼ&'02) ͹J&'ϤωρφͶखΕ
ࠒΉΗͪ )OXɼ5K%͹෾ࢢ਼Νࢋड़ͪ͢ɽͨ ͹݃ՎΝ )LJͶࣖͤɽܮޭ৯ો͹࢕ࠒΊྖ
͗ଡ͚͵ΖͶͯΗͱ )OXɼ5K%͹෾ࢢ਼͗ଁՅͪ͢ɽPPRO/͹ 5K%͹खΕࠒΊྖ͗
ٺܻͶଁՅ͢ͱ͏Ζཀྵ༟ͺɼ5K%͹ೳౕ͗߶͏ͪΌɼ෾ࢢճ߻ً͗͞ΕɼJ&'͹Ϥωρ
φ͹ۯؔ͹Ҳ෨Ͷͺɼ෾ࢢ͹ 5K%͗Ͷ಍೘͠Η͖ͪΔͲ͍Ζɽ


)LJ&'02)͹J&'ϤωρφͶखΕࠒΉΗͪ )OXɼ5K%͹෾ࢢ਼

ܮޭ੓ &'02)͹ฆ຦ܮޭηϘέφϩ଎ఈ
߻੔ͪ͢ܮޭ੓ &'02)͹ฆ຦ܮޭηϘέφϩ଎ఈΝߨͮͪɽϓϩΨϪι΢ϱ͹ྯًഀ
ௗͺ QPͳ͢ɼϫʖξϝϱ %͹ྯًഀௗͺ QPͳ͢ͱ଎ఈΝߨͮͪɽಚΔΗͪ݃Վ
Ν )LJͶࣖͤɽ֦ܮޭ੓ &'02)ͳहԿΩϨΤϞ.%UΝ೗ൃͲΓ͚ࠠ߻͢ɼܮޭ੓
&'02).%Uฆ຦Ν௒੖ͪ͢ɽ)OX&'02)ͺ ZWɼ5K%&'02)ͺ ZWͳ
͵ΖΓ͑Ͷ௒੖Νߨͮͪɽ)OX ͕Γ; 5K% Ν෵߻Կͪ͢ܮޭ੓ &'02) ͺɼ͏ͥΗ΍ೳ
ౕভޭͶΓΕܮޭ෾ࢢ͹࢕ࠒΊྖ͗ଡ͚͵ΖͶͯΗͱܮޭکౕ͗ݰঙ͢ͱ͏Ζ͞ͳ͗ࣖ͠
Ηͪɽ͞ ͹ݬҾͳ͢ͱɼܮޭ෾ࢢ͗ &'02)͹֦ࡋ޺಼Ͷݿཱི͠Ηͱ಍೘͠Ηͱͺ͏Ζ΍
͹͹ɼ୉෨෾͹਎ਭ੓ψό޺Ͷܮޭ෾ࢢ͗ैల͠Ηͱ͏ΖͪΌɼྯ ًޭ͗݃ধ಼෨ΉͲ౺ୣ
ͦͥɼΉͪɼ಼෨͹ܮޭ෾ࢢ͗൅ޭΝٷफͪ͢͞ͳ͗ݬҾͳߡ͓ΔΗΖɽ)LJͶࣖͤΓ
͑Ͷɼ)OX&'02)͹൅ޭ͗ QPͶଲ͢ͱ 5K%&'02)͹ྯًޭ͗ QPͳ
॑͵Ε͍͗Ζ͹Ͳɼ͞͹ྈ෾ࢢ͗࿊ં͢ͱ͏Ηͻ )5(7ݳে͹؏଎͗Ն೵Ͳ͍Ζɽ




)LJܮޭ੓ &'02)͹ฆ຦ܮޭηϘέφϩ଎ఈ
)OX&'02)ࠪɼ5K%&'02)ӊ

&'02)஦͹ϓϩΨϪι΢ϱͳϫʖξϝϱ %͹ܮޭڠ໒ΦϋϩάʖҢಊ
)OX5K%&'02)͹फི
)OX5K%&'02)͹फིΝҐԾ͹)LJͶࣖͤɽ)OX&'02)͕Γ;5K%&'02)
ͳಋ༹Ͷɼસܮޭ৯ોೳౕ͗߶͚͵ΖͶͯΗͱफི͗ݰঙ͢ɼPPRO/͹ೳౕͲͺफ
ི͗ Ͳ͍ͮͪ͹Ͷଲ͢ɼPPRO/Ͳͺ ˍͲ͍ͮͪɽ߶ೳౕ྘ҮͲͺ &'02)
͹݃ধ੔ௗ͗૏֒͠ΗΖܑ޴͍͗ͮͪɽ


)LJ֦ೳౕͲ߻੔ͪ͢ )OX5K%&'02)͹फི

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

)OX5K%&'02)͹ ;5'
)OX5K%&'02)͹ ;5'Ν )LJͶࣖͤɽͨ͹݃Վɼ&'02)Νಋ༹͹յ઄ϒʖ
έ͗؏଎͠Ηͪɽ͠ΔͶɼДʻ˅෉ۛͶ  ຌ͹εϥϩξʖϒʖέ͗؏଎͠Ηͪɽ͞Η
ͺɼ)OX͕Γ; 5K%͗ &'02)͹ψόۯؔͶ಍೘͠Ηͪ͞ͳͲ &'02)͹>@໚Ͷ༟
པͤΖ໚ֶؔ͗߁͗ͮͪͪΌͳߡ͓ΔΗΖɽ


)LJ)OX5K%&'02)͹ ;5'

89লࣻԾͶ͕͜Ζ )OX5K%&'02)༹ࢢͳ 6(0ͶΓΖන໚؏ࡱ
ಚΔΗͪܮޭ੓ &'02)Ͷ QP͹ࢷ֐તΝলࣻ͢ɼܮޭ੓Ν؏ࡱͪ͢ͳ͞Θɼ
)LJͶ༹ࣖͤͶɼᒷ৯͹ܮޭΝࣖ͢ɼܮޭ෾ࢢ͹࢕ࠒΊྖ͗ঙ͵ΖͶͯΗͱܮޭکౕ
͗ଁ୉ͪ͢ɽ͞Ηͺɼ)OXΏ 5K%ΝୱҲͲ಼ใͦͪ͠ &'02)ͳಋ༹͹݃Վ͗ಚΔΗ
ͪɽ


)LJࢷ֐તলࣻԾ͹ )OX5K%&'02)͹༹ࢢ
γϱϕϩ͖ࠪΔ PPRO/



)OX5K%&'02)͹ 6(0؏ࡱΝߨͮͪͳ͞Θɼʹ ͹݃ধන໚΍ฑ׊Ͳ͍Εɼ&'02)ಝ
༙͹ཱི๏ରয়͹ߑଆ͗؏ࡱ͠Ηͪɽ

    
)LJܮޭ৯ો͹࢕ࠒΊྖ PPRO/ )LJܮޭ৯ો͹࢕ࠒΊྖ PPRO/

    
)LJܮޭ৯ો͹࢕ࠒΊྖ PPRO/ )LJܮޭ৯ો͹࢕ࠒΊྖ PPRO/

)OX5K%&'02)Ͷ಍೘͠Ηͪܮޭ৯ો͹ఈྖ
)LJ Ͷ )OX5K%&'02) Ν༻մͦͪ͠ਭ༻ӹ͹ٷफηϘέφϩ଎ఈ݃ՎΝࣖͤɽ
QPͳ QPͶ )OX͕Γ; 5K%༟པ͹ٷफഀௗ͗؏଎͠Ηͪɽ͠ΔͶɼ͞͹ٷޭౕ͖
Δ &'02)಼ͶଚࡑͤΖܮޭ෾ࢢ͹J&'ϤωρφͶଲͤΖϠϩྖΝ໎Δ͖Ͷͪ͢ͳ͞
Θɼ࢕ࠒΊྖ͗ PPRO/͹ࢾྋͲͺ )OX෾ࢢ͗ ݺɼ5K%͗ ݺͲ͍ͮͪɽΉ
ͪɼPPRO/Ͳͺ )OX෾ࢢ͗ ݺɼ5K%͗ ݺɼPPRO/Ͳͺ )OX෾ࢢ
͗ ݺɼ5K%͗ ݺɼܮޭ৯ોೳౕ͗࠹΍ఁ͏ PPRO/Ͳͺ )OX෾ࢢ͗ 
ݺɼ5K%͗ ݺ͹෾ࢢ͗಍೘͠Ηͱ͏ͪɽͨ͹݃ՎΝ੖ཀྵ͢ͱ )LJͶࣖͤɽܮޭ৯
ોೳౕ͗ PPRO/͕Γ; PPRO/ͲͺJ&'ϤωρφͶ ෾ࢢ͹ܮޭ෾ࢢ
͗಍೘͠Ηͱ͏Ζ݃Վͳ͵ͮͪ͗ɼɼPPRO/ͲͺɼJ&'ϤωρφͶ ෾ࢢ
Ґ৏͹ܮޭ৯ો͗಍೘͠Ηͱ͏Ζ͞ͳ͗Κ͖ͮͪɽ

ИP ИP
ИP ИP



)LJ)OX5K%&'02)ਭ༻ӹ͹ٷफηϘέφϩ


)LJJ&'ϤωρφͶ಍೘͠Ηͪܮޭ৯ો͹෾ࢢ਼

)OX5K%&'02)͹ )5(7ݳে͹଎ఈ
৏ى͹ )LJ Ͷ )OXͳ 5K% Νχʖϕͪ͢ &'02) ͹ฆ຦ܮޭηϘέφϩ͕Γ;
)LJ஦Ͷͺɼർֳͳ͢ͱྯًഀௗ͗ QPͶ͕͜Ζ )OX%&'02)͕Γ; 5K%&'


02)͹൅ޭηϘέφϩΝࣖͤɽྯ ًഀௗ͗ QP͹ͳ͘ )OX&'02)͹࠹୉ഀௗͺ 
QPͲ͍Εɼ5K%͹࠹୉ഀௗͺ QPͲ͍ͮͪɽ
ྯًഀௗ͗ QP Ͷ͕͜Ζ )OX5K%&'02) ͹ܮޭηϘέφϩΝ଎ఈͪ݃͢Վɼχ
ψʖ෾ࢢͲ͍Ζ )OX͹ഀௗ QPͶ͕͜Ζܮޭکౕͺݰঙ͢ɼҲ๏ɼΠέιϕνʖ෾ࢢͲ
͍Ζ 5K%͹ഀௗ QPͶ͕͜ΖܮޭکౕͺɼಋೳౕͲ 5K%Νχʖϕͪ͢ &'02)Ͷർ
΄ͱ΍ଁ୉ͪ͢͞ͳ͖Δɼܮޭڠ໒ΦϋϩάʖҢಊʤ)5(7ʥً͗ͮ͞ͱ͏Ζ͞ͳΝ֮೟͢
ͪɽ͞͹͞ͳ͖Δ )OXͳ 5K%ͺ &'02)಼ͲͺͨΗͩΗڿॄ͢ͱ͏Ζ͹Ͳͺ͵͚ɼ߶෾
ࢆ͢ͱ͕Ε QPҐԾ͹ړ཯Ͳۛં͢ͱଚࡑͤΖ͞ͳ͗ࣖࠨ͠Ηͪɽ)5(7 ްི (7 ͺఈ
৙য়ସͶ͕͜Ζχψʖܮޭکౕ͖Δ݀ఈͲ͘Ζɽ

(7 >ʷ)'$)'@

͞͞Ͳ)'$ͺΠέιϕνʖଚࡑԾ͹χψʖ͹ܮޭکౕɼ)'ͺχψʖୱಢ͹ܮޭکౕͲ͍Ζɽ
ഀௗ QP͹ܮޭکౕ͖Δɼຌࣰݩড়݇Ͷ͕͜Ζ )5(7ްིͺΊ͖͜৏ Ͳ͍ͮͪɽ


)LJ)OX5K%&'02)͹ฆ຦ܮޭηϘέφϩ

 


݃ݶ
ϟνόʖϩৢـ֨ࢆ๑ͶΓΕܮޭ෾ࢢͲ͍Ζ )OX͍Ζ͏ͺ 5K% Ν಍೘ͪ͢ &'02)Ν
߻੔ͤΖ͞ͳ͗Ͳͪ͘ɽ݃ ধԿͶͳ΍͵͏ &'02)಼͹ܮޭ෾ࢢೳౕͺݬྋ༻ӹ஦͹ೳౕ
Ͷർ΄ͱೳक़͠Ηͱ͏Ζ͞ͳɼΉͪ )OX ͕Γ; 5K% ͺ෾ࢢγ΢θ͗୉͘͏͹Ͳ &'02)
ܙ੔ޛͶࡋ޺಼Ν֨ࢆͤΖ͞ͳ͗Ͳ͘͵͏͞ͳ͖ΔɼJ&'ͳܮޭ෾ࢢؔ͹૮ޕࡠ༽ͶΓΕ
෾ࢢଲΝܙ੔ͪ͢য়ସͲ݃ধԿͪ͢ͳߡ͓ΔΗΖɽ)OX ͍Ζ͏ͺ 5K% ͺ &202) ͹ψό
޺಼Ͷݿཱི͢ͱଚࡑͤΖ͹Ͳ༻ӹܧͶർ΄ͱک͏൅ޭΝࣖͪ͢ɽΉͪɼຌࣰݩড়݇Ͳͺ )OX
͍Ζ͏ͺ 5K% Ν಍೘ͪ͢ &'02)͹ܮޭکౕͺ &'02)಼͹ೳౕ͹ଁՅͳڠͶݰঙ͢
ͪɽ͞ Ηͺɼܮޭ෾ࢢ͗߶ౕͶ෾ࢆ͢ͱ಍೘͠Ηͱͺ͏Ζ͗ɼ߶ືౕͶॄ੷͢ͱ͏ΖͪΌ൅
ޭ͹࠸ٷफً͗ͮͪ͞͞ͳ͗ݬҾͳߡ͓ΔΗΖɽ͠ ΔͶɼ)OXͳ 5K%Νಋ࣎Ͷ &'02)Ͷ
಍೘ͪ࣎͢͹ܮޭηέϘέφϩ଎ఈΝߨͮͪɽ)OXͺΦϋϩάʖχψʖͳ͢ͱɼ5K%ͺΦϋ
ϩάʖΠέιϕνʖͳ͢ͱಉ͚ͳ͘ɼ͞ ΗΔ͹෾ࢢ͗ۛંͪ͢৖߻Ͷͺɼܮޭڠ໒Φϋϩά
ʖҢಊ)5(7ͶΓΖܮޭڏಊ͗ΊΔΗΖɽྯًഀௗ QP Ͷ͕͜Ζ )OX&'02) ͹ܮ
ޭکౕͺ 5K%Ν಍೘ͤΖ͞ͳͲݰঙͪ͢ɽ)OX͹ྯً ॑ߴয়ସ͹Φϋϩάʖͺ )5(7ؽ
ߑͶΓΕ 5K% ΃ΦϋϩάʖҢಊ͢ɼಋ࣎Ͷ಍೘ͪ͢ )OX5K%&'02) Ͳͺ 5K% Ͷ༟པ
ͤΖഀௗ QP͹ܮޭکౕ͗ଁՅͪ͢ɽͤ͵Κͬɼ)OXͳ 5K%Νχʖϕͪ͢ &'02)͹
ܮޭηϘέφϩΓΕܮޭڠ໒ΦϋϩάʖҢಊً͗ͮ͞ͱ͏Ζ͞ͳ͗Κ͖ͮͪɽ͞͹͞ͳ͖
Δ )OX5K%&'02)಼͹ )OX෾ࢢͳ 5K%෾ࢢͺ݃ধ಼Ͷ߶ౕͶ෾ࢆ͢ɼJ&'Ϥωρ
φͶखΕࠒΉΗͪ )OX͕Γ;5K%ͺɼQPҐ಼Ͷྣં͢ͱଚࡑͤΖ͞ͳΝ໎Δ͖Ͷͪ͢ɽ

 


ࢂߡชݛ
>@ 5$6PDOGRQH56)RUJDQ+)XUXNDZD--*DVVHQVPLWK$0=6ODZLQ2
0 <DJKL DQG - ) 6WRGGDUW n0HWDO2UJDQLF )UDPHZRUNV IURP (GLEOH 1DWXUDO
3URGXFWV|$QJHZ&KHP,QW(G

>@ 6 +DQ <: & 9DOHQWH 5 6 )RUJDQ - - *DVVHQVPLWK 5 $ 6PDOGRQH +
1DNDQLVKL$&RVNXQ-)6WRGGDUWDQG%$*U]\ERZVNLn,PSULQWLQJ&KHPLFDO
DQG5HVSRQVLYH0LFURSDWWHUQVLQWR0HWDO2UJDQLF)UDPHZRUNV|$QJHZ&KHP,QW
(G 

>@ 56)RUJDQ5$6PDOGRQH--*DVVHQVPLWK+)XUXNDZD'%&RUGHV4/L
& ( :LOPHU < < %RWURV 5 4 6QXUU $ 0 = 6ODZLQ DQG - ) 6WRGGDUW
1DQRSRURXV&DUERK\GUDWH0HWDO2UJDQLF)UDPHZRUN|-$QJHZ&KHP6RF


>@ <:HL6+DQ'$:DONHU3()XOOHU DQG%$*U]\ERZVNL n1DQRSDUWLFOH
&RUH6KHOO$UFKLWHFWXUHVZLWKLQ02)&U\VWDOV6\QWKHVL]HGE\5HDFWLRQ'LIIXVLRQ|
$QJHZ&KHP,QW(G

>@ .-+DUWOLHE'3)HUULV-0+ROFURIW,.DQGHOD&/6WHUQ061DVVDU<
<%RWURVDQG-)6WRGGDUWn(QFDSVXODWLRQRI,EXSURIHQLQ&'02)DQG5HODWHG
%LRDYDLODELOLW\6WXGLHV|0RO3KDUPt

>@ <+RQJ-:</DPDQG%=7DQJn$JJUHJDWLRQ,QGXFHG(PLVVLRQ|&KHP6RF
5HY 

>@ )ØUVWHU7Kn'HORFDOL]HG([FLWDWLRQDQG([FLWDWLRQ7UDQVIHU|0RGHUQ4XDQWXP
&KHPLVWU\,VWDQEXO/HFWXUHV3DUW,,,$FWLRQRI/LJKWDQG2UJDQLF&U\VWDOV2NWD\
6LQDQRJOXSSt1HZ<RUNDQG/RQGRQ$FDGHPLF3UHVV

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











୊ হ
&'02)಼Ͳ͹ ΦοϪϱζΨΫεοΨϓΥϱ͹॑߻
 


୊  হεέϫυΫηφϨϱܧۜ଒༙ؽߑଆର&'02)಼Ͳ͹ ΦοϪϱζΨΫεοΨ
ϓΥϱ͹॑߻

ॻݶ
ໃؽଡ޺࣯ࡒྋͲ͍Ζ׈੓୺ΏκΨϧ΢φ஦͹ࡋ޺ۯؔΝཤ༽ͪ͢ϛϨϜʖ͹߻੔ݜڂ
͗ߨΚΗͱͪ͗͘ɼࡋ޺ߑଆ͗෵ࡸͲ͍Ζ͞ͳ͖Δɼலܗͳ͵ͮͪτϱϕϪʖφΝঈڊ͢ɼ
߻੔͠ΗͪϛϨϜʖΝյफͤΖ͞ͳͺࠖೋͲ͍ͮͪɽ༙ؽۜ଒ߑଆର02)ͺ๗ߵଔԿ߻
෼͹ϨΪϱφͳۜ଒͖Δ߻੔͠ΗΖଡ޺࣯ࡒྋͲ͍Εɼ߶͏ർන໚੷ͳوଉద͵ߑଆΝ༙
ͤΖಝ௅Ν࣍ͯɽ͠ ΔͶɼ༙ ؽഓҒࢢͳۜ଒͹ૌΊ߻ΚͦΝร͓Ζ͞ͳͲɼࡋ޺ۯؔΝࣙ༟
ͶοϣʖωϱήͤΖ͞ͳ͗Ͳ͘Ζ͹΍ಝ௅͹ҲͯͲ͍Ζɽ࠹ۛͲͺɼ02)಼͹ۯؔΝཤ༽
ͪ͢ϛϨϜʖ߻੔͹ݜڂ͗਒ΞͲ͕Εɼ߶͏وଉ੓Ν࣍ͯۯؔΝൕԢ৖ͳͤΖ͞ͳͲ෾ࢢ
ྖ੏ޜΏϛϨϜʖಋ࢞͹ڿॄΝཊ੏͢ɼॊཔ͹ϛϨϜʖ͹ಝ੓Ν͠ΔͶ޴৏ͦͪ݃͠Վ͗
ๅࠄ͠Ηͱ͏Ζɽ78HPXUDHWDO>@ͺ02)Ν༽͏ͱຌཔࠠ͡Ε߻Κ͵͏ඉ૮༻੓
͹ϛϨϜʖΝ෾ࢢϪϗϩͲࠠͧ߻ΚͦΖ͞ͳͶ੔ޯͪ͢ɽ͞ ͹ϕϫιηͲͺɼϛϨηοϪϱ
ʤ36WʥͳϛϨϟνέϨϩ࢐ϟοϩʤ300$ʥͳ͏͑૮༻͢͵͏ϛϨϜʖΝɼ02)஦Ͳॳ
࣏ɼୱಢ॑߻ͤΖ͞ͳͶΓͮͱ߻੔͢ɼ02) ಼ͶྈϛϨϜʖΝ෾ࢆͦ͠ɼ02) ࠐ֪ΝΫ
Ϫʖφࡐ༻ӹͲ༻͖ͤ͞ͳͶΓͮͱɼ૮༻ͪ͢ 36W300$෵߻ରΝಚͪɽ͞ ͹ๅࠄͶΓΕɼ
02)Νலܗͳ͢ͱ༽͏Ζ͞ͳͲɼϛϨϜʖΝڿॄରͳ͢ͱѽ͑͹Ͳ͵͚ɼຌ͹෾ࢢ࠱ͳ
͢ͱѽ͑͞ͳ͗Ն೵Ͷ͵ͮͪ͞ͳɼॊཔ͹ϛϨϜʖ͹੓೵Ν͠ΔͶ޴৏Ͳ͘Ζ͞ͳ͗ࣖ͠
Ηͪ>@ɽ͞ ͹Γ͑Ͷࣰݩ࣪ϪϗϩͲͺɼ02)Ν༽͏Ζ͞ͳͲϛϨϜʖ͹෼੓Ν੏ޜͲ͘Ζ
͗ɼϛϨϜʖ͹߻੔͹໚Ͳͺɼ02)ࣙର͹߻੔͗ൡࡸͲ͍Ζ͞ͳΏݬྋͳ͵Ζࢾ༂͗߶Ճ
Ͳ͍Ζ͞ͳ͗໲ୌͲ͍ΖɽҲ๏ɼ&'02)ͺఁαηφͲ͍Εɼ୉ྖ߻੔͗Ն೵Ͳ͍Ζ͞ͳɼ
͠ΔͶͺலܗͳ͵ͮͪ &'02)ͺਭͶՆ༻͵͹Ͳɼͨ ͹ঈڊ͗༲ҝͲ͍ΕɼΉͪ॑ۜ଒Ν
؜Ή͵͏͹Ͳഉؼॴཀྵ͗༲ҝͲ͍Ζͳ͏ͮͪϟϨρφ͗ڏ͝ΔΗΖɽ͠ ΔͶͺ &'02)ͺ
҈સ͵ࡒྋ͵͹Ͳҫྏ༽߶෾ࢢࡒྋΝ߻੔ͤΖͪΌ͹லܗͳ͢ͱ͹Ԣ༽͗غଶ͠Ηͱ͏Ζɽ
ຌݜڂͲͺɼ&'02) ಼͹ψόۯؔͲ͹ൕԢ੓Ν໎Δ͖ͶͤΖͪΌͶɼ&'02) ࡋ޺
಼Ͳ༑Ηͪ؂ڧ҈ఈ੓Ν࣍ͯ಍ు੓͹߶෾ࢢͳ͢ͱஎΔΗͱ͏Ζ 3('27ʤϛϨΦο
ϪϱζΨΫεοΨϓΥϱʥ͹ϠόϜʖͳ͢ͱஎΔΗΖ ɾΦοϪϱζΨΫεοΨϓΥϱ
('27͹॑߻Νߨ͏ɼ॑ ߻ൕԢ͹फིΝ໎Δ͖ͶͤΖͳͳ΍Ͷɼ॑ ߻ਫ਼੔෼͹॑߻ౕΝ݀
ఈͪ͢ɽ
('27͹॑߻ϟΩωθϞ
('27͹॑߻๑ͳ͢ͱͺҲൢదͶ࢐Կ॑߻๑Ώޭ॑߻๑͍͗Ζ͗ɼຌݜڂͲͺɼ('27
͹॑߻ͶͺԚԿర)H&OΝ༽͏ͪ࢐Կ॑߻๑Ν༽͏ͪɽ)LJͶ ('27͹॑߻ϟΩωθ
ϞΝࣖͤɽ)H&OͶΓΖ ('27͹࢐ԿͲ ('27৏ͶΩοΨϱϧζΩϩ͗൅ਫ਼ͤΖ
6FKHPHɽͨ͹ޛɼ࢐Կ͠Ηͪ ('27ಋ࢞͹ϧζΩϩ͗ൕԢ͢ڠ༙݃߻Νܙ੔ͤΖ


6FKHPHɽ࠹ޛͶɼϕϫφϱ͗๎ड़͠Ηɼ('27͹॑߻ൕԢ͗਒ߨͤΖ 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3('27&'02)͹γϱϕϩͺસରͳ͢ͱϫρχয়͹ࢾྋ͗؏ࡱ͠Ηɼϫρχয়ࢾྋ͹න
໚ͶͺϓΟ΢ώʖয়͹ߑଆ͗؏ࡱ͠Ηͪɽ3('27&'02)৏ͶݡΔΗͪϓΟ΢ώʖߑଆ
͹ֶؔΝܯ଎ͤΖͳ༁ QP Ͳ͍Εɼ&'02) ஦͹਎ਭ੓ψό޺͹ഓ྽ֶؔͳۛ͏஍Ͳ
͍Ζ͞ͳ͖Δɼ('27 ͗ψό޺஦Ͳ॑߻ͪ͢͞ͳ͗ࣖࠨ͠Ηɼ͞ΗΔ͹݃ՎΝ૱߻ͤΖͳ
&'02)Ν༽͏Ζ͞ͳͲɼψό޺͹௜ܚͶғଚͤΖ෾ࢢγ΢θ͹ΨϨβϜʖ͗߻੔Ͳ͘Ζ
͞ͳ͗໎Δ͖Ͷ͵ͮͪɽ

     
)LJ 3('27&'02)        )LJ  3('27&'02)


3('27&'02)͹ ('27͹॑߻ౕ
3('27&'02)಼͹ 3('27͹॑߻ౕΝ໎Δ͖ͶͤΖͪΌͶ0$/',72)06Ν༽
͏ͱɼ3('27&'02)͹࣯ྖ෾ੵΝߨͮͪɽ)LJͶ༹ࣖͤͶ ('27͹ ྖରͶଲ
ԢͤΖ P]͹ϒʖέ͗؏଎͠ΗͪɽΉͪɼྖରΏ ྖରͶ༟པͤΖ P]P]
ϒʖέ΍؏଎ͪ͢ɽͨ͞Ͳɼ෾ࢢ̑'ϠυϨϱήλϓφͲ͍Ζ &KHP̑'ͶΓͮͱ ('27
͹ ྖରͶͯ͏ͱ͹෾ࢢྙָܯࢋͪ͢ͳ͞Θɼ('27͹ ྖର͹෾ࢢγ΢θͺ༁ QP
Ͳ͍Εɼ&'02)͹਎ਭ੓ψό޺͹௜ܚQPͳۛ͏஍Ͳ͍ͮͪɽҐ৏͹݃Վ͖Δɼ
Ͳ༹ࣖͪ͢Ͷ &'02)͹਎ਭ੓ψό޺Ͷฑۋ ݺ͹ ('27͗ۃࡑԿ͢ͱ͕Εɼͨ͹஦
Ͳ ͗॑߻Ͷؖ༫͢ͱɼͨ ͹݃Վɼ॑ ߻ͶΓΕ ('27͹ΨϨβϜʖͺ࠹୉ ྖରΉͲ੔
ௗͤΖ͗ɼΨϨβϜʖಋ࢞ͺྈ਎ਭ੓ψό޺͹ؔͶ૆ਭ੓ψό޺͗ଚࡑͤΖͪΌͶɼ͞ ΗҐ
৏॑߻਒Ή͵͏͞ͳ͗Κ͖ͮͪɽॊͮͱɼψό޺͹ۯؔγ΢θͶғଚͤΖ෾ࢢγ΢θ͹ΨϨ
βϜʖ͹ΊΝમ୔దͶ߻੔Ͳ͘Ζ͞ͳΝ໎Δ͖Ͷͪ͢ɽ




)LJ3('27&'02)͹0$/',72)06݃Վ


݃ݶ
ά࢐ΠϱϠωΤϞΝ༽͏ͱ S+੏ޜͪ͢ড়݇Ͳ &'02)Ν߻੔͢ɼٷ஥๑ͶΓΕ ('27
Ν &'02)಼Ͷ಍೘ͪ͢ɽ਎ਭ੓Ͳ͍Ζ ('27ͺ &'02)಼͹਎ਭ੓ψό޺Ͷۃࡑ͢
ͱ͕Εɼ͞͹ ('27&'02) Ͷ಍೘͠Ηͪ ('27 ͹ׄ߻ͺ &'02) ࣯ྖخ६Ͳ̗ɿ
̕ˍͲ͍ͮͪɽ͞ΗΝ׷ࢋͤΖͳ J&'̏Ϥωρφ౲ͪΕ ݺ͹ ('27෾ࢢ͗ଚࡑ͢
ͱ͏Ζ͞ͳ͗Κ͖ͮͪɽ
('27&'02)Ͷ࢐Կࡐͳ͢ͱԚԿరᶛΝ಍೘͢ɼ࢐Կ॑߻Νߨͮͪ݃Վɼ&'02)
஦͹('27͗॑߻͢3('27&'02)͗ಚΔΗͪɽ6(0؏ࡱ͹݃Վɼ('27&'02)ɼ
3('27&'02) ݃ধͺ &'02)ͳಋ༹͹ۥܙ݃ধ͗؏଎͠Ηͪɽ&'02)͹݃ধන
໚ͺฑ׊Ͳ͍Ζ͹Ͷଲ͢ɼ3('27&'02)ͺ॑߻ͶΓΕන໚͗૊͚͵ͮͪɽ͠ ΔͶ (';
଎ఈΓΕ 3('27&'02)஦Ͷͺɼོԭݬࢢ͗ۋҲͶ෾ා͢ͱ͕Εɼ&'02)݃ধ಼෨
Ͷ 3('27͗ଚࡑ͢ͱ͏Ζ͞ͳ͗෾͖ͮͪɽ3('27&'02)ͺ &'02)ͳಋͣ ;5'
յ઄ϏνʖϱΝࣖͤ͗ɼ3('27&'02)͹݃ধ੓ͺ &'02)ͳർ΄સରదͶఁ͏஍ͳ
͵ͮͪɽ3('27&'02)͹ ;5'ϒʖέ͖Δͺ 3('27݃ধ͹༟པ͹ϒʖέͺ؏଎͠Η
͵͖ͮͪɽ7*଎ఈ͖Δɼ3('27&'02)ͺ ˈ͖Δ ˈ෉ۛͶ &'02)ͳͺҡ
͵Ζ॑ྖݰঙΝࣖͪ͢ɽ͞ ͹݃Վ͖Δɼ3('27&'02)಼෨͹ 3('27ͺ &'02)Ͷ
಍೘͠ΗΖ͞ͳͲɼ೦෾մԻౕ͗߶͚͵ͮͪ͞ͳ͗ࣖࠨ͠ΗΖɽຌݜڂͲ࢘༽ͪ͢&'02)
ͺ %(7ർන໚੷ PJɼࡋ޺ܚͺ QPɼࡋ޺༲੷ͺ FP JͲ͍ͮͪɽҲ๏ɼ॑
߻ൕԢޛ͹ 3('27&'02) ͺψόοϡϋϩ͗ถ࠻ͤΖ͞ͳͲ PJ ͳ୉͚͘ݰঙ
ͪ͢ɽ
3('27&'02) ஦͹ 3('27 ͹಍೘ྖͺ &'02) خ६͹࣯ྖϏʖιϱφೳౕͲ


ˍͲ͍Εɼ͞͹͞ͳ͖Δ಍೘͠Ηͪ ('27 ͹༁ ˍ͗॑߻ͪ͢ɽ&'02) ͕Γ;
3('27͹؏ࡱ͹݃Վɼնয়͹ࢾྋ͗ଡ͚؏ࡱ͠Ηͪɽͨ ΗͶଲ͢ͱ 3('27&'02)Ͳ
ͺϫρχয়͹ࢾྋ͗؏ࡱ͠Ηɼͨ͹න໚ͺඏࡋ͵ϓΟ΢ώʖ֮͗೟Ͳ͘Ζ͞ͳ͖Δ &'
02)಼Ͳ߻੔͠Ηͪ 3('27Ͳ͍Ζͳߡ͓ΔΗͪɽ3('27&'02)৏ͶݡΔΗͪϓΟ
΢ώʖߑଆ͹ֶؔΝܯ଎ͤΖͳ༁ QP Ͳ͍Εɼ&'02) ஦͹਎ਭ੓ψό޺͹ഓ྽ֶؔ
ͳۛ͏஍Ͳ͍Ζ͞ͳ͖Δɼ('27͗ψό޺஦Ͳ॑߻ͪ͢͞ͳ͗ࣖࠨ͠Ηɼ&'02)Ν༽͏
Ζ͞ͳͲɼ਎ਭ੓ψό޺͹௜ܚͶғଚͤΖ෾ࢢγ΢θ͹ΨϨβϜʖ͗߻੔Ͳ͘Ζ͞ͳ͗໎
Δ͖Ͷ͵ͮͪɽ3('27 ͹॑߻ౕΝ 0$/',72)06 ଎ఈͶΓΕ݀ఈͪ݃͢Վɼ࠹୉Ͳ
('27͹ ྖର͗ݗड़͠Ηɼ&'02)͹ψό޺Ͳ('27͗॑߻͠ΗΖ͞ͳͶΓΕ3('27
͹॑߻ౕΝ੏ޜͲ͘Ζ͞ͳΝ໎Δ͖Ͷͪ͢ɽ෾ࢢ 'ϠυϨϱήλϓφͲ͍Ζ &KHP'Ͷ
Γͮͱ෾ࢢྙָܯࢋͪ͢ͳ͞Θɼ('27͹ ྖର͹෾ࢢγ΢θͺ༁ QPͲ͍Εɼ&'
02)͹਎ਭ੓ψό޺͹௜ܚQPͳۛ͏஍Ͳ͍ͮͪɽ
Ґ৏͹݃Վ͖Δ &'02)͹਎ਭ੓ψό޺͹ۯؔͶฑۋ ݺ͹ ('27͗ۃࡑԿ͢ͱ͕
Εɼ('27͹༁ ˍ͗॑߻Ͷؖ༫͢ͱ͏Ζɽ͖͢͢͵͗Δ &'02)ͺ਎ਭ੓ψό޺ͳ૆
ਭ੓ψό޺͗࿊݃ͪ͢οϡϋϩߑଆΝͳͮͱ͏Ζ͹Ͳɼ਎ਭ੓ψό޺͹ΊͲ॑߻͗਒ߨ͢ɼ
('27ͺ࠹୉ ྖରΉͲ੔ௗͤΖ͗ɼ͞ ΗҐ৏॑߻͗਒Ή͵͏͞ͳ͗Κ͖ͮͪɽॊͮͱ &'
02) ͺψό޺͹ۯؔγ΢θͶݸఈ͠ΗΖΨϨβϜʖΝમ୔దͶ߻੔ͤΖൕԢ৖ͳ͢ͱ༙
ްͲ͍Ζ͞ͳ͗Κ͖ͮͪɽ
 


ࢂߡชݛ
>@  78HPXUD7.DVHGD<6DVDNL0,QXNDL77RUL\DPD$7DNDKDUD+-LQQDLDQG
6 .LWDJDZD n0L[LQJ RI LPPLVFLEOH SRO\PHUV XVLQJ QDQRSRURXV FRRUGLQDWLRQ
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

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%DOODY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

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
HWK\OHQHGLR[\WKLRSKHQHILOPV|'\HVDQG3LJPHQWV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

୊ হ ݃࿨

ຌ࿨ชͲͺɼ&'02)ΝψόϨΠένʖͳ͢ͱ૓੔ͤΖͪΌɼ&'02)͹ಝच͵ &'
02)ݽ༙͹ࡋ޺ಝ੓Ν௒ࠬͪ͢ɽಋ࣎ใં݃ধԿ๑ͶΓͮͱ &'02)͹ψό޺΃ؽ೵੓
෾ࢢͲ͍ΖϓΥϩϧ࢐Ν಍೘͢ɼ݃ধ஦͹ϓΥϩϧ࢐͹಍೘ྖ͕Γ;ψό޺஦Ͷ͕͜Ζϓ
Υϩϧ࢐͹ܮޭڏಊΝ໎Δ͖Ͷͪ͢ɽ͠ΔͶɼ&'02)݃ধͶ ͯ͹ҡ͵Ζܮޭ෾ࢢͲ͍
ΖϓϩΨϪι΢ϱ͕Γ;ϫʖξϝϱ % Ν಍೘͢ɼܮޭ੓ &'02) ͹ܮޭڏಊ͖Δ݃ধ಼
͹ΰηφ෾ࢢ͹෾ࢆ੓Ͷͯ͏ͱ໎Δ͖Ͷͪ͢ɽ࠹ޛͶɼ&'02)͹ψό޺Νཤ༽ͪ͢ൕԢ
ܧͳ͢ͱ ('27͹॑߻Νߨ͏ɼࡋ޺ಝ੓ͳ͹ؖܐΝ໎Δ͖Ͷͪ͢ɽ୊ হͲͺɼ&'02)
ͶؖͤΖॊཔ͹ݜڂΝ௒ࠬ͢ɼຌ࿨ช͹ݜڂ໪దΝफ़΄ͪɽ
୊ হͲͺɼ&'02)͹ੵड़Ͷٶ·ͤݬྋ༻ӹ͹ S+͹ӪڻΝ௒ࠬͪ͢ɽ.2+Ν༽͏
ͪ৖߻Ͷͺ S+Ґ৏͹کԚخ੓ਭ༻ӹ஦Ͳ &'02) ͗ੵड़ͤΖ͗ɼS+ ҐԾͲͺ
݃ধ੔ௗ͢͵͏͞ͳΝ໎Δ͖Ͷͪ͢ɽͨ ͹ݬҾͳ͢ͱɼݬྋਭ༻ӹ͹ S+͗ ҐԾͲͺɼ
J&'༙͗ͤΖਭ࢐خ͹୦ϕϫφϱԿ͗ཊ੏͠ΗɼΩϨΤϞ΢Ψϱ͗ഓҒ͢Ͷ͚͚͵ΖͪΌ
ͳߡ͓ΔΗΖɽৢ ـ֨ࢆଐౕΝଇ਒ͦ͠ΖͪΌӹ໚͹߁͏εϡʖϪ৏Ͳ &'02)Ν߻੔ͤ
ΖͳɼϛϨϕϫϒϪϱ੣ԗ௞؇Ν༽͏ͱধੵΝߨ͑ΓΕ΍ɼ୻࣎ؔͲඏࡋ͵ &'02)͗߻
੔͠ΗΖ͞ͳ͗Κ͖ͮͪɽ&'02)͗ඏࡋԿ͠ΗΖཀྵ༟ͳ͢ͱͺɼස༻ഖ͹֨ࢆଐౕ͗ଐ
͏ͪΌɼ&'02)͹݃ধ੔ௗଐౕΓΕ΍֫൅ਫ਼ଐౕ͗༑઎దͶ਒ߨͪͪ͢ΌͲ͍Ζͳߡ͓
ΔΗΖɽԗ௞؇Ͳͺ݃ধੵड़͗ݡΔΗ͵͖ͮͪ .&O͕Γ; +&22.ΝԚͳ͢ͱ༽͏ͪ৖߻
Ͳ΍εϡʖϪΝ༽͏Ζͳ݃ধ͗ੵड़ͤΖ͞ͳΝ໎Δ͖Ͷͪ͢ɽεϡʖϪΝ༽͏ɼ݃ ধԿଐౕ
Νଐ͚ͪ͢ড়݇ͲԚԿΩϨΤϞɼά࢐ΩϨΤϞΝ༽͏Ζͳ஦੓ড়݇Ͳ &'02)Ν߻੔ͤΖ
͞ͳͶ੔ޯͪ͢ɽ
୊ হͲͺɼಋ࣎ใં݃ধԿ๑ͶΓΕɼਫ਼ཀྵ׈੓෾ࢢͲ͍ΖϓΥϩϧ࢐)$Ν &'02)
Ͷ಍೘ͪ͢ɽ)$Ν &'02)͹ݬྋ༻ӹͶశՅ͢ͱ͕͚ͳ )$Ν಼ใͪ͢ &'02) ͗ੵ
ड़ͪ͢ɽΉͪɼ)$͹෵߻ർΝ௒੣͢ͱ߻੔ͪ͢ )$&'02))$J&' ͕Γ; )$&'
02))$J&' ͺ ;5'଎ఈ݃ՎΓΕɼ&'02)͹յ઄ϏνʖϱͳҲ஗͢ɼ&'02)
݃ধߑଆΝң࣍͢ͱ͏Ζ͞ͳΝ֮೟ͪ͢ɽҲ๏Ͳɼ)$J&' Ͳ߻੔ͪ݃͢ধͺJ&'͗
޴͖͏߻ͮͱߑ੔͠Ηͪοϡϋϩܗ݃ধͲ͍Εɼ)$͹శՅྖΝଁΏͤ͞ͳͲɼ&'02)͹
݃ধԿΓΕ΍ )$ͳJ&'͗ ͹ใંࡪର͗༑઎దͶܙ੔ͤΖͪΌͶοϡϋϩܗ͹݃ধ͗
ੵड़ͪ͢ͳߡ͓ΔΗΖɽ'6&଎ఈ͹݃Վ͖Δ )$&'02)Ͷ )$͹݃ধ༧մϒʖέͶΓΖ
ಝ௅ద͵ٷ೦ϒʖέ֮͗೟͠Η͵͖ͮͪ͞ͳ͖ΔJ&'ͳ )$͹ใંࡪର͗ܙ੔ͪ͢͞ͳ͗
ࣖ͠Ηͪɽࡋ޺෾ා଎ఈ͹݃ՎΓΕɼ)$&'02))$J&' ɼ )$&'02))$J
&' ͹ %(7ർන໚੷ͺ PJɼ PJͲ͍Εɼ)$͹࢕ࠒΊྖ͗ଡ͚͵ΖͶ
ͯΗͱ %(7ർන໚੷஍ͺݰঙͪ͢ɽ)$&'02)஦Ͷ಍೘͠Ηͪ )$͹Ϡϩ਼Ν݀ఈͤΖ
ͪΌɼ)$&'02) ΝਭͶ༻մ͢ͱ )$ ͹ٷफηϘέφϩΝ଎ఈͪ͢ɽͨ͹݃Վɼݬྋ༻


ӹ஦͹ )$ೳౕ͗߶͏Άʹ )$&'02)஦͹ )$͗ଡ͚಍೘͠Ηͱ͕Εɼ&'02)݃ধ಼
ͶͺJ&' ͹෼࣯ྖΓΕ΍ଡ͏ )$ ͗ଚࡑͪ͢ɽ͞͹݃ՎΓΕɼਭ༻੓Ͳ͍Ζ )$ ͺ &'
02) ͹௜ܚ༁ QP ͹਎ਭ੓ψό޺Ͷ΍खΕࠒΉΗͱ͏Ζ͞ͳ͗ࣖࠨ͠Ηͪɽฆ຦ܮޭ
ηϘέφϩ଎ఈ͹݃ՎΓΕɼ)$&'02))$J&' ͕Γ; )$&'02))$J&'
 ͺ )$ ୱରΓΕ΍ک͏ܮޭ੓Νࣖͪ͗͢ɼ)$ ͹಍೘ྖ͗ଡ͏ )$&'02))$J&'
 ͺ )$&'02))$J&' ΓΕ΍ܮޭکౕ͗ఁԾͪ͢ɽ͞Ηͺ )$&'02)಼΃
खΕࠒΉΗͪ )$ ྖ͗ଡ͏ͪΌͶྯًޭ͹ٷफͶΓΖೳౕভޭً͗ͮͪͪ͞Όͳߡ͓ΔΗɼ
&'02)಼͹ )$ใંྖͲܮޭΝ੏ޜͲ͘Ζ͞ͳΝ໎Δ͖Ͷͪ͢ɽ
୊ হͲͺɼಋ࣎ใં݃ধԿ๑ͶΓͮͱ &'02)಼෨ͶखΕࠒΉΗͪ෾ࢢ͗ɼʹ ͹Γ͑
͵Ғ஖Ͷଚࡑ͢ͱ͏Ζ͖Νݗ౾ͤΖͪΌɼ&'02)Ͷܮޭ৯ોΝ಍೘͢ɼ݃ধ஦Ͷ͕͜Ζ
ܮޭڠ໒ΦϋϩάʖҢಊ)5(7ͶؖͤΖݜڂΝߨͮͪɽ)5(7 ͺɼχψʖʀΠέιϕνʖ
ؖܐͶ͍Ζܮޭ෾ࢢ͗ fQP ҐԾ͹ړ཯ͶଚࡑͤΖ৖߻Ͷ؏଎͠ΗΖͪΌɼ&'02)
஦ͶखΕࠒΉΗͪ෾ࢢ͹Ғ஖ΝਬఈͲ͘ΖɽຌݜڂͲͺɼܮޭ੓෾ࢢͳ͢ͱϓϩΨϪι΢ϱ
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